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The Precaution Adoption Process Model in Describing Emergency Action Plan 
Adoption 
Abstract 
Purpose: The purpose of this study was to identify the ability of the Precaution Adoption Process Model 
(PAPM) to classify athletic trainers (ATs) and athletic directors (ADs) readiness to act with regards to 
adopting an emergency action plan (EAP), and describe factors influencing PAPM stages. Method: We 
used a cross-sectional questionnaire design to evaluate readiness to act for developing an EAP among 
ATs and ADs working in United States high schools. The PAPM is a participant-driven model to identify 
someone’s readiness to act or change and has seven stages: Unaware, Unengaged, Undecided, Decided 
not to Act, Decided to Act, Acting and Maintaining. Prevalence ratios (PRs) with 95% confidence intervals 
(95% CI) were calculated. Results: A majority of ATs and ADs reported maintaining an EAP in their 
secondary school (AT “Maintaining” = 84.4%, AD “Maintaining” = 68.7%). ADs were more likely to be staged 
as “Decided not to Act” (PR=0.14, 95% CI= 0.05, 0.41) for the development of an EAP compared to ATs. 
ATs were more likely to be staged as “Maintaining” (PR=1.23, 95% CI = 1.16, 1.30) for the development of 
an EAP compared to ADs. Conclusions: The PAPM appears to be able to classify AT and AD readiness to 
act with adoption of an EAP. However, statistical modeling struggles to identify predictors for the various 
stages. Future research should aim to use the PAPM stages in the development of tailored interventions. 
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ABSTRACT 
Purpose: The purpose of this study was to identify the ability of the Precaution Adoption Process Model (PAPM) to classify athletic 
trainers (ATs) and athletic directors (ADs) readiness to act with regards to adopting an emergency action plan (EAP), and describe 
factors influencing PAPM stages. Method: We used a cross-sectional questionnaire design to evaluate readiness to act for 
developing an EAP among ATs and ADs working in United States high schools. The PAPM is a participant-driven model to identify 
someone’s readiness to act or change and has seven stages: Unaware, Unengaged, Undecided, Decided not to Act, Decided to 
Act, Acting and Maintaining. Prevalence ratios (PRs) with 95% confidence intervals (95% CI) were calculated. Results: A majority 
of ATs and ADs reported maintaining an EAP in their secondary school (AT “Maintaining” = 84.4%, AD “Maintaining” = 68.7%). 
ADs were more likely to be staged as “Decided not to Act” (PR=0.14, 95% CI= 0.05, 0.41) for the development of an EAP compared 
to ATs. ATs were more likely to be staged as “Maintaining” (PR=1.23, 95% CI = 1.16, 1.30) for the development of an EAP 
compared to ADs. Conclusions: The PAPM appears to be able to classify AT and AD readiness to act with adoption of an EAP. 
However, statistical modeling struggles to identify predictors for the various stages. Future research should aim to use the PAPM 
stages in the development of tailored interventions.  
  
Keywords: health behavior, best practices, policies and procedures, emergency care 
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INTRODUCTION 
Sport participation provides undeniable health benefits for our youth, but the evidence-based tactics known to reduce the inherent 
risks, including the implementation of policies, have not been widely adopted.1–4 Emergency action plans (EAPs) allow for a 
thoroughly thought out, specific plan to be in place to prevent critical delays from occurring.5 These plans include clear guidelines 
for all potential personnel involved. Athletic trainers are properly trained in the management of emergency conditions in athletics 
and should be on the forefront of creating the EAP. Athletic directors, otherwise known as athletic administrators, are in a unique 
position to influence policy adoption for the entire athletics program.1,2 Despite being trained and uniquely positioned to develop 
and implement EAPs, recent research suggests that not all athletic trainers and athletic directors report adopting an EAP.1,2 
Specifically, nearly 90% of athletic trainers (ATs) and 75% of athletic directors (ADs) report adopting an EAP in secondary school 
athletics.1,2 However, very few of these individuals implement all 12 components cited in the National Athletic Trainers Association’s  
position statement on emergency planning in athletics. Lack of adoption of these no-cost policies leaves secondary school athletics 
programs ill prepared to properly manage catastrophic injuries. As such, there is a desperate need to identify the behaviors 
influencing ATs and ADs perceptions for EAP adoption to aid in the development of evidence-based strategies to improve adoption 
and ensure athlete safety.  
 
The socioecological framework, which includes considerations at the policy, intrapersonal, interpersonal, organizational, and 
environmental levels, helps conceptualize the various stakeholders that should be involved with the adoption of policies and 
procedures, such as EAPs.6 The policy level influences all of the other levels (intrapersonal, interpersonal, organizational, 
environmental) as it dictates standard operating procedures for all stakeholders to abide by. EAPs are considered a standard 
operating procedure as they outline the plan of care should an individual be critically injured requiring emergency care. At the 
interpersonal level, ATs play a vital role in the direct care of athletes given their extensive educational background in the prevention, 
recognition, and care of athletic-related injuries. Specifically, ATs are trained in identifying risk hazards and developing EAPs to 
reduce or address the hazard. At the organizational level, ADs influence decisions of the organization, or in this case, the high 
school. ADs are often the liaison between operations occurring during the school day and those which happen when school is out, 
during athletics. While the ATs are the healthcare professionals trained to develop the EAPs, the ADs are the administrators with 
influence to increase community adoption (e.g., coaches, other administrators, athletes) of the EAP. Collectively, athletic trainers 
and athletic directors have been identified as the responsible party for the initiation, development and implementation of the EAP.1,2 
Given the role ATs and ADs have in the adoption of EAPs, understanding the similarities and differences in behaviors related to 
EAP adoption can aid in the understanding of each role within the socioecological framework.  
 
Community-based strategies (e.g., intrapersonal and organizational levels of the socioecological framework) grounded on health 
behavior improve policy implementation.7–11 Health behavior change theories, such as the Transtheoretical Model of Change and 
the Precaution Adoption Process Model (PAPM), suggest that preventive measures are adopted through a series of decisional 
changes.6 These change models demonstrate success in describing readiness to change in populations with various health 
conditions/concerns, including  osteoporosis, smoking, and mouthguard use.7–12 When interventions are designed and tailored to 
the individual’s current stage of behavior, the likelihood for successful change, and ultimately, adoption increases.13  
 
The PAPM was first described by Weinstein and Sandman to explain actions regarding health threats in seven different stages 
(Figure 1).14 The seven stages of the PAPM suggest individuals behave differently depending on the stage they are currently in, 
and interventions which address these different behaviors facilitate change. For example, interventions for those in the “Unaware” 
stage may differ vastly from those in the “Acting” phase. The PAPM has been applied to various domains, such as home radon 
testing, osteoporosis and disaster preparedness, but has yet to be applied in a sports medicine context.7–11 
 
The stages of the PAPM may be able to differentiate schools’ readiness to act on policy adoption, specifically at the intrapersonal 
and organizational levels of the socioecological framework. This identification may facilitate the delivery of feedback or resources 
to promote sustainable policy adoption. Therefore, the primary purpose of this study was to identify the ability of the PAPM to 
classify AT and AD readiness to act with regards to adopting an EAP, and describe factors influencing PAPM stages. As both ATs 
and ADs are reported as the primary responsible parties for the initiation, development and implementation of EAPs, it is imperative 
to begin to understand if these two stakeholder groups have similar health behaviors related to EAP adoption. Therefore, a 
secondary purpose of this project was to understand health behavior differences between ATs and ADs for EAP adoption.  
 
Hypotheses 
Hypothesis 1. The PAPM will identify a majority of ATs report “Acting” or “Maintaining” with regards to EAP adoption. Further, we 
hypothesize that older ATs will be more likely to report “Decided not to Act” compared to “Unaware”.  
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Hypothesis 2. The PAPM will identify a majority of ADs report “Acting” or “Maintaining” with regards to EAP adoption. Further, we 
hypothesize that access to an AT will result in higher “Acting” and “Maintaining” proportions compared to those who do not have 
access to an AT. 
Hypothesis 3. ATs will have a larger proportion reporting “Acting” and “Maintaining” for EAP adoption, compared to ADs.    
 
 




We utilized a cross-sectional questionnaire design in this investigation. The questionnaire for this study was created electronically 
via a platform, Qualtrics LLC (Parvo, UT). The questionnaire asked several questions related to overall EAP policy adoption, and 
the different suggested components that should be included in an EAP, as outlined in the NATA Position Statement: Emergency 
Planning in Athletics.5 These questions allow for answers to be provided on health behavior stages using the PAPM: Unaware, 
Unengaged, Undecided, Decided Not to Act, Decided to Act, Acting, Maintaining (Figure 1). Additional questions regarding social 
determinants (or demographic information), such as age, sex, years in professional role, number of students enrolled in the high 
school, and highest level of education. The questionnaire is provided in the Appendices.  
 
Surveys were classified as “complete” if 80% or more of the questions were completed, and an answer to the question “Does your 
athletics department have a written EAP for managing serious and/or potentially life-threatening sport-related injuries?” was 
provided. Skip logic was used so that participants were not asked questions about specific components of an EAP if they indicated 
they did not have an EAP policy at all. Therefore, a total of 980 AT participants and 480 AD participants remained in the analyses 
for the specific questions related to EAP components.  
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Participants 
Athletic Trainers 
Participants from both the National Athletic Trainers’ Association and the Athletic Training Locations and Services (ATLAS) Project 
distribution list that allowed for email contact for research purposes were contacted (n=9,642).15 Non-respondents received one 
email follow-up reminder two weeks after the initial request was sent. Of the 9,642 that were invited to take the survey, 1445 
surveys were started with 1,104 participants completing the survey, yielding a 11.4% response rate (female = 56.9%; age=37±11, 
students enrolled in high school = 1240±850; 15+ years working in their professional role = 39.5%).  
 
Athletic Directors  
Athletic director’s (ADs) email addresses were identified through publicly available websites, such as state high school athletics 
association websites. Email invitations were sent to 9,687 secondary school ADs inviting them to complete the same web-based 
questionnaire. Two follow-ups were sent to ADs (compared to one with ATs) due to an initial low response rate by ADs. The two 
follow-up invitations to ADs were sent one and three weeks after the initial distribution. Of the 9,687 emails to potential subjects 
that were invited to take the survey, 829 surveys were started with 630 completing the survey, yielding a 6.7% response rate (male 
= 81.9%; age=47±8, students enrolled in high school = 893±746; 15+ years working in their professional role = 37.4%; access to 
an athletic trainer = 73.0%).  
 
Statistical Analyses 
The analyses were planned to address the primary purpose of this study, which was to describe the current health behavior of 
ATs and ADs as it relates to the adoption of an EAP.  
 
Hypothesis 1. Responses in each PAPM stage within the AT responses were summarized and reported as a proportion within 
each stage. Secondarily, we aimed to examine effects of AT characteristics (age, gender, years in professional role) on the initial 
EAP question “The athletics department has a written EAP for managing serious and/or potentially life-threatening sport-related 
injuries”. A-priori power analysis using an ordinal logistic regression comparing two groups with an odds ratio (OR) of 1.5, fraction 
of 0.7, cell probabilities with a negative skewness, alpha level of 0.05 and a desired power of 80% to observe a moderate effect 
size provided a proposed sample size of 710 subjects.8,14,16 We were able to obtain 980 AT responses, indicating power would be 
reached to observe moderate effect sizes on the PAPM stages.  
 
A multinomial regression was run to compare the different levels of the PAPM on the covariates. We selected 5 AT characteristics 
as covariates for the multinomial regression model: Age, Students enrolled, Sex, Years in their role at the HS, Years in role in their 
professional role overall.  More information on covariate selection and pairwise relationships can be found in the Supplemental 
Digital Content. Because of sample size imbalances among levels of categorical AT demographic characteristics, these variables 
were regrouped. For instance, “years in role at high school” along with “years in professional role” were re-classified into 0-10 years 
vs 11+ years (i.e., binary variables). All incomplete cases (missing data) were excluded prior to fitting the model.  
 
Models were fit using the “multinom” function from the nnet package (v 3.6.0, R Core Team, 2020).17,18 To construct the multinomial 
logit model, one outcome level is chosen as a “reference” level, with the coefficients of other outcomes separately regressed 
against the reference outcome. In this paper, all regression coefficients are evaluated relative to the “Unaware” PAPM response. 
Significance of associations between PAPM stages and AT demographic characteristics was evaluated by checking whether the 
95% confidence intervals of ORs for predictors included 1 (where an OR of 1 indicates no difference between stages). Overall 
model goodness of fit was evaluated using McFadden’s R2, where values close to 1 indicate a well- 
fitting model and values close to zero indicate poor model fit.19 
 
Hypothesis 2. AD data was summarized by PAPM stage and reported as a proportion. The questionnaire asked ADs to report if 
they had access to an AT (yes/no). To compare PAPM stage responses between ADs with access to an AT compared to without 
access to an AT, prevalence ratios (PRs) were calculated. A PR with a 95% confidence interval (CI) excluding 1.00 was considered 
statistically significant.  
 
Hypothesis 3. The initial analysis provided descriptive data for the current PAPM stage for each respondent and analyzed the 
similarities or differences between groups (ATs v ADs). As such, our main outcome was the PAPM stage and the main exposure 
was group. To compare PAPM stage responses between ATs and ADs, PRs were calculated between group responses within 
each stage. A PR with a 95% confidence interval (CI) excluding 1.00 was considered statistically significant.  
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RESULTS 
Hypothesis 1: Athletic Trainer PAPM responses 
A majority of athletic trainers reported maintaining an EAP in their secondary school (AT “Maintaining” = 84.4%) (Table 1). AT 
characteristics had very little ability to explain PAPM responses, with the multinomial model having low explanatory power (R-
squared = 0.058; Table 2). No demographic covariates had significant associations with PAPM stages, regardless of the stages 
being compared to the reference level (“Unaware”), with all coefficients having confidence intervals including 1 (Table 2).   
 
Table 1. Athletic Emergency Action Plan Adoption. Values are presented as n (%).  





Emergency Action Plan Adoption 
Q1. The athletic 
department has a 
written emergency 




related injuries  
AT (n=1104) 19 (1.7) 12 (1.1) 35 (3.2) 4 (0.4) 54 (4.9) 48 (4.3) 932 (84.4) 
AD overall 
(n=651) 
12 (1.8) 19 (2.9) 66 (10.1) 17 (2.6) 57 (8.8) 33 (5.1) 447 (68.7) 
Prevalence 
















If answered “Acting” or “Maintaining” to the question above, respondents were shown the following questions: 
Q2. Is developed and 
coordinated with local 
EMS, school public 
safety officials, on 
site medical 
personnel or school 
medical staff, and 
school administrators   
AT (n=976) 22 (2.3) 17 (1.7) 67 (6.9) 22 (2.3) 65 (6.7) 60 (6.1) 723 (74.1) 
AD overall 
(n=477) 
16 (3.4) 9 (1.9) 22 (4.6) 6 (0.9) 20 (4.2) 30 (6.3) 374 (78.4) 
Prevalence 
















Q3. Is distributed and 
reviewed by all 
relevant athletics staff 
members annually  
AT (n=977) 41 (4.2) 15 (1.5) 49 (5.0) 11 (1.1) 61 (6.2) 79 (8.1) 721 (73.8) 
AD overall 
(n=472) 
15 (3.2) 6 (1.3) 23 (4.9) 8 (1.7) 25 (5.2) 38 (8.1) 357 (75.6) 
Prevalence 
















Q4. Is rehearsed 
annually by AT, AD, 
coaches, other 
pertinent medical 
personnel   
AT (n=977) 38 (3.9) 41 (4.2) 139 (14.2) 59 (6.0) 155 (15.9) 69 (7.1) 476 (48.7) 
AD overall 
(n=470) 
12 (2.6) 35 (7.4) 83 (17.7) 46 (9.8) 50 (10.6) 31 (6.6) 213 (45.3) 
Prevalence 
















Q5. Is updated 
annually by all 
relevant athletics staff 
members  
AT (n=976) 28 (2.9) 26 (2.7) 52 (5.3) 14 (1.4) 59 (6.0) 59 (6.0) 738 (75.6) 
AD overall 
(n=470) 
16 (3.4) 11 (2.3) 33 (7.0) 12 (2.6) 23 (4.9) 36 (7.7) 339 (72.1) 
Prevalence 
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Q6. Identifies 
personnel and their 
responsibilities to 
carry out the plan of 
action with 
designated chain of 
command  
AT (n=977) 10 (1.0) 16 (1.6) 14 (1.4) 9 (0.9) 29 (3.0) 56 (5.7) 843 (86.3) 
AD overall 
(n=477) 
6 (1.3) 4 (0.8) 20 (4.2) 5 (1.0) 16 (3.4) 43 (9.0) 383 (80.3) 
Prevalence 
















Q7. Identifies location 
of on-site emergency 
equipment  
AT (n=970) 11 (1.1) 8 (0.8) 14 (1.4) 4 (0.4) 22 (2.3) 43 (4.4) 868 (89.5) 
AD overall 
(n=477) 
2 (0.4) 3 (0.4) 8 (1.7) 1 (0.2) 8 (1.7) 37 (7.8) 419 (87.8) 
Prevalence 
















Q8. Lists contact 
information for EMS 
and other key 
personnel, as well as 
facility address, 
location 
AT (n=970) 11 (1.1) 12 (1.2) 19 (2.0) 5 (0.5) 27 (2.8) 38 (3.9) 858 (88.5) 
AD overall 
(n=476) 
10 (2.1) 3 (0.6) 16 (3.4) 2 (0.4) 11 (2.3) 40 (8.4) 394 (82.8) 
Prevalence 



















should be taken after 
a catastrophic 
incident 
AT (n=967) 71 (7.3) 63 (6.5) 130 (13.4) 26 (2.7) 72 (7.4) 46 (4.8) 559 (57.8) 
AD overall 
(n=475) 
32 (6.7) 11 (2.3) 36 (7.6) 17 (3.6) 19 (4.0) 37 (7.8) 323 (68.0) 
Prevalence 





















coverage which is 
included in the review 
and rehearsal 
AT (n=970) 49 (5.1) 44 (4.5) 82 (8.5) 23 (2.4) 55 (5.7) 52 (5.4) 665 (68.6) 
AD overall 
(n=475) 
40 (8.4) 33 (6.9) 52 (10.9) 27 (5.7) 20 (4.2) 28 (5.9) 275 (57.9) 
Prevalence 
















Q11. Each venue 
(practice field, 
competition field, 
gym, weight room, 
etc.) our athletes play 
at has its own EAP 
AT (n=977) 38 (3.9) 41 (4.2) 139 (14.2) 59 (6.0) 155 (15.9) 69 (7.1) 476 (48.7) 
AD overall 
(n=470) 
12 (2.6) 35 (7.4) 83 (17.7) 46 (9.8) 50 (10.6) 31 (6.6) 213 (45.3) 
Prevalence 
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Q12. The EAP is 
posted at every 
venue 
AT (n=976) 28 (2.9) 26 (2.7) 52 (5.3) 14 (1.4) 59 (6.0) 59 (6.0) 738 (75.6) 
AD overall 
(n=470) 
16 (3.4) 11 (2.3) 33 (7.0) 12 (2.6) 23 (4.9) 36 (7.7) 339 (72.1) 
Prevalence 
















*Denotes significant PR with the 95% CI not including '1'.  
 
Table 2. Multinomial regression with reference level as Stage 1 “I don’t know”. 
Values Presented as: Odds Ratios (95% CI) 
P-value  






























































































































Hypothesis 2: Athletic Director PAPM Responses 
A majority of ADs reported maintaining the development of an EAP at their secondary school (AD “Maintaining” = 68.7%) (Table 
1). ADs who reported having access to an AT were more likely to report “Maintaining” the development of an EAP, compared with 
those who do not have access to an AT (with=72.85%, without=57.83%; PR= 1.26, 95% CI= 1.09, 1.45) (Table 3 ). Further, ADs 
without access to athletic training services were more likely to report being “Undecided” compared to athletic trainers with access 
to an athletic trainer (with=8.41%, without=15.66%; PR=0.54, 95% CI= 0.34, 0.85). 
 
Table 3. AD with AT services compared with AD without AT services. Values presented as n (%).   
Unaware Unengaged Undecided Decided 
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sport-related 
injuries 
*Denotes significant PR with the 95% CI not including '1'.  
 
Hypothesis 3: Comparison between AT and AD  
Of the stages related to not adopting an EAP, 4.9% of ATs and 8.8% of ADs reported “Decided to Act” on developing an EAP. 
Less than 1% (0.4%) of ATs and 2.6% of ADs reported they “Decided not to Act” with an EAP (Table 1). Athletic directors were 
more likely to be staged as “Unengaged” (PR=0.37, 95% CI = 0.18, 0.76), “Undecided” (0.31, 95% CI = 0.21, 0.47), “Decided not 
to Act” (PR=0.14, 95% CI= 0.05, 0.41), “Decided to Act” (PR= 0.56, 95% CI = 0.39, 0.80) for the development of an EAP. ATs were 
more likely to be staged as “Maintaining” (PR=1.23, 95% CI = 1.16, 1.30) for the development of an EAP compared to ADs.   
 
DISCUSSION 
Despite the evidence for the need for an EAP, previous research has found the prevalence of schools adopting an EAP is not 
100%.1,2 While previous studies have aimed at evaluating factors influencing adoption, the decision-making process for the 
development of an EAP remains unknown.20,21 Therefore, we aimed to evaluate the decision-making process for the development 
of an EAP using the PAPM. Our findings confirm prior literature demonstrating that EAP adoption is not universal and expands the 
literature by suggesting the use of the PAPM can identify differences in readiness to act between stakeholders. This information 
can help refine strategies and resources to promote future adoption of EAPs within high school sport.  
 
Understanding factors influencing stakeholder’s ability or desire to develop EAPs is essential. The socioecological framework can 
help us to conceptualize that adoption of EAPs may be multifaceted and involves many different stakeholders, including ATs and 
ADs. To date, specific factors, such as a state requirement, perceived financial limitations, and stakeholder buy-in, appear to be 
the most influencing factors for a high school's ability or desire to develop EAPs.20,21 However, these factors may not explain all 
barriers and facilitators to EAP adoption. The PAPM provides context and an in-depth analysis as to one’s readiness to act to 
adopt these policies.14,16 In this study, the PAPM was able to describe the readiness to act of ATs and ADs in the secondary school 
setting. While it is a positive finding that a majority of ATs and ADs report “Adopting” and “Maintaining” for all components, it is 
important to identify why this is not 100%. Previous findings on traditional public health topics such as osteoporosis behaviors and 
colorectal screenings find approximately 16% of a sample are classified as “Acting” and between 35-45% as “Maintaining.”7,22,23 It 
is interesting that our findings suggest higher classifications of “Acting” and “Maintaining,” but yet we are not seeing that all ATs 
and ADs are reporting adoption of these lifesaving plans. Regardless, the ability to find that the PAPM is able to assist with the 
classification of readiness to act for both ATs and ADs is encouraging.  
 
The components of an EAP policy with the most variability in readiness to act for both ATs and ADs were “rehearsed annually by 
AT, AD, coaches, other pertinent medical personnel” and “each venue (practice field, competition field, gym, weight room, etc.) our 
athletes play at has its own EAP.” Rehearsal of the emergency plan allows for all involved stakeholders to be familiar with the 
procedures to carry out in the event of a catastrophic injury. Failure to adopt a rehearsal strategy will lead to chaos, confusion and, 
ultimately, a lack of proper care for the patient. Within those not adopting this component, nearly 15% of ATs and 18% of ADs 
report being “Undecided” to adopt this policy. Developing interventions that are tailored to each of the stages within the PAPM may 
provide a unique strategy to improving EAP adoption. In the example of developing a rehearsal strategy, interventions aimed at 
addressing the individual’s belief about an emergency situation’s likelihood of happening may be beneficial. Additionally, those 
who classify as “Unengaged” from any component may benefit from information about the prevalence of emergency situations in 
sport - how many exertional heat illnesses occur every year, how many times an athletic trainer calls EMS in the high school 
setting, out of hospital cardiac arrest survival rates.  
 
Access to AT services appeared to have an effect on the health behavior stages of athletic directors. Overall, when the AD reported 
access to an AT, they were more likely to be “Maintaining” for a policy on the development of EAPs (72.6%) than when they did 
not have access to AT services (57.2%). We also see proportional differences in ADs report of “Maintaining” for “EAP Is updated 
annually by all relevant athletics staff members” (AD with access to an AT=74.8%, without access to an AT = 61.9%) and “the EAP 
is posted at every venue” (AD with access to an AT=74.8%, without access (61.9%). Previous research has provided preliminary 
evidence to support that access to AT services to be associated with an increase in policy adoption.2 As the AT is identified as the 
primary stakeholder involved in the development of the EAP, this is not a surprising finding. Further, it is possible that the decision-
making process that the schools, including the AD, navigated through to decide to provide AT services is the same decision-making 
process when looking at EAP development. In other words, the AD consciously decided to ensure the student-athletes had access 
to healthcare when playing sports. As such, they have adopted what we may term as a ‘health and safety’ mindset which may be 
translating into the EAP findings we report in this study. As not every high school in the United States has access to AT services, 
there is a need to continue to focus efforts on improving access to athletic training services.   
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Findings from our multinomial regression indicate no relationship or association between the PAPM stages of the question “Does 
the athletic department have a written EAP?” and AT characteristics. In fact, many estimates showed large confidence intervals. 
Overall, these results suggest the multinomial regression model presented here is unable to identify associations between PAPM 
responses and AT characteristics. One possible explanation for this is the substantial imbalance present in the response variable, 
with more than 80% of respondents selecting the highest PAPM stage (“84.4%”, “Maintaining”). Such a strong imbalance can 
generate biased and misleading results.24,25 With imbalanced datasets, the algorithm does not necessarily obtain enough 
information from the minority categories, causing the prediction to be biased towards the majority categories. Another possible 
source of bias is from imbalance in the predictor variables, with some categories having relatively few observations. This coupled 
with the imbalance in the response variables can lead to partial separation, as indicated by large confidence intervals on parameter 
estimates.26 Possible solutions include: using a Bayesian approach to borrow information from the sparse and imbalanced settings 
or bias reduction models can be fit that make use of the “Poisson trick” to accommodation separation issues.24,25,27 Future research 
may aim to increase the sample size to allow for higher responses in the “not adopting” stages to allow for a better model fit.   
 
An interesting finding from this investigation was that when looking at the “Not Adopting” stages (Unaware, Unengaged, Undecided, 
Decided not to Act, Decided to Act) within the question “Does the athletic department have a written EAP for managing serious 
and/or life threatening sport-related injuries?”, ADs were significantly more likely to be Unengaged, Undecided, Decided not to Act 
and Decided to Act, when compared to ATs. Athletic trainers are healthcare professionals trained in the prevention, recognition 
and treatment of injuries. One of the topics ATs are trained in is healthcare administration and policies and procedures and as 
such, are the person most often involved in the development of the EAP.28,29 Athletic directors, on the other hand, are in charge of 
the overall athletics program and most often do not have advanced healthcare training. Cooperatively, both the AT and AD have 
been demonstrated to be involved with the initiation, development and implementation of the EAP.1,2 This may be a contributing 
factor for why more ATs report Acting and Maintaining of an EAP compared to ADs along with the significant differences across 
the “Not Adopting” stages. 
 
Limitations & Future Directions 
Despite being a larger sample size in the context of sports medicine and policy adoption review, the distribution of responses was 
heavily skewed to two of the PAPM responses (finding more than 70% of the responses in the “Acting” and “Maintaining” stages), 
and thus was underpowered to identify differences using the multinomial regression. While this finding is typical in traditional public 
health literature, we find the stage differentials to be exaggerated further in this sports medicine context. This proves difficult when 
attempting to run statistical analysis, as the data are not ordinal and the distribution is too imbalanced for a standard multinomial 
regression. Continued methodological advances are needed to explore the best way to identify the readiness to act of the sports-
medicine community. It is plausible that the survey design itself may have led to these impactful differences. Previous research on 
the PAPM has identified different interventional strategies for the different stages to aid in the changing of health behavior. Future 
research should also aim to evaluate the development of tailored strategies using the health behavior stages on adoption. 
 
CONCLUSIONS 
Ultimately, results from this investigation will allow for a more global, comprehensive approach for safety policy implementation to 
occur. As commonalities are often identified between health behaviors and policy implementation, the results from this study may 
be able to be utilized when considering increased policy compliance within other domains such as concussion, heat stroke, and 
musculoskeletal injuries. We are optimistic the results from this investigation will provide a benchmark to provide guidance for 
implementation procedures for overall sport safety implementation. The utilization of traditional public health models, such as the 
Precaution Adoption Process Model (PAPM) and the socio-ecological framework provide new and innovative strategies for sports 
medicine to utilize, especially with developing an understanding of the factors influencing policy adoption. Most importantly, though 
ATs and ADs report adoption of an EAP, these results support that the EAP may not be comprehensive or inclusive of all 
recommendations set forth in the best practice documents.1,2 Information from the PAPM, such as the finding that ATs were more 
likely to be staged as “Maintaining” for the development of an EAP compared to ADs, highlights differences in behavior related to 
EAP adoption across stakeholder groups. Future research may aim to address these differences to gain knowledge and support 
for EAP adoption across all levels of the socioecological framework. Additionally, future PAPM data related to sports medicine best 
practice adoption may be able to differentiate schools’ readiness to act for each best-practice, providing essential information for 
where to begin when creating strategies to improve policy adoption. This knowledge allows us to begin to create strategies that 
are tailored to the current readiness to act with the key stakeholders, an approach that has shown much success in traditional 
public health intervention research.7,8,14,16  
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Figure 1. Precaution Adoption Process Model (PAPM) Stages. Unaware was used as the reference category for the multinomial 
regression. 
